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A Revision of Japanese Balistoid Fishes

I. Family Balistidae

By
Keiichi MATSUURA

Department of Zoology, National Science Museum, Tokyo

Balistoid fishes are widely distributed throughout the seas in the tropical and
temperate regions, and are easily distinguishable from other teleostean fishes by
having a single pelvic fin (MATSUURA, 1979).

With regard to the taxonomy of the balistoid fishes found around Japan, the first
revisional work was made by JORDAN and FowLER (1902). Subsequently, several
authors (TANAKA, 1918; KAMOHARA, 1939, 1940; Aovaci, 1950 a, b) added many
balistoid species to the ichthyofauna of Japan. MATSUBARA (1955) gave a key to all
these balistoid fishes which had been reported from the waters around Japan up to that
time. This system, however, includes several mistakes, because it followed FRASER-
BRUNNER’s (1935, 1941) works in which he made errors in describing the characters used
in the key to genera, and also in recognizing the genera. These errors have not been
completely emended by any of the authors, although several papers were published to
review some balistid and monacanthid genera (BERRY & VOGELE, 1961; RANDALL,
1964 ; BERRY & BALDWIN, 1966 ; RANDALL & KLAUSEWITZ, 1973; RANDALL et al., 1978).

In order to clear up this situation, the taxonomic study on the Japanese balistoid
fishes was made on the basis of specimens collected from the southern half of Japan and
its adjacent waters. The present paper deals with the taxonomic problems on the fishes
belonging to the family Balistidae. The fishes of the family Monacanthidae will be
reported in the paper which is now in preparation.

Material and Methods

The specimens used for the present study are deposited at the following institu-
tions: Department of Zoology, National Science Museum (Natural History), Tokyo
(NSMT-P); Laboratory of Marine Zoology, Faculty of Fisheries, Hokkaido Univer-
sity (HUMZ); Marine Science Museum, Tokai University (MSM); Ichthyological
Laboratory, Tokyo University of Fisheries (TUFO). The data of the specimens are
listed at the end of each species account.

Measurements were made with a needlepoint caliper and defined as follows (see
also Fig. 1).

Standard length: From the tip of the snout to the caudal fin base.
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Head length: From the tip of the snout to the upper end of the gill opening.

Snout length: From the tip of the snout to the nearest point of the orbit.

Depth of body: The vertical measurement at the origin of the anal fin which
excludes the scaly sheath at the base of the second dorsal fin.

Greatest depth of body: The greatest vertical measurement, usually through the
end of the incasing scales.

Width of body: The maximum width on body axis.

Snout to origins of first dorsal, second dorsal, and anal fins: From the tip of the
snout to the anterior edge of each fin (excluding the basal scaly sheath).

Interdorsal space: Distance from the posterior edge of the first dorsal spine at
its base to the origin of the first ray of the second dorsal fin (excluding the basal scaly
sheath).

Bases of second dorsal and anal fins: From the anterior edge of the base of the
first ray to the posterior edge of the base of the last ray (excluding the basal scaly sheath).

Length of gill opening: Distance between the upper and lower ends of the gill
opening.

Eye diameter: The greatest width of the orbit, not of the eye itself.

Depth of caudal peduncle: The shortest vertical measurement of the peduncle.

Length of caudal peduncle: From the posterior edge of the base of the last ray of
the anal fin to the caudal fin base.

Fig. 1. Diagram showing measurements of the balistoids. ba, base of anal fin; bs, base of
second dorsal fin; c, length of caudal fin; d, depth of body; dp, depth of caudal peduncle; e,
eye diameter; g, length of gill opening; gd, greatest depth of body; h, head length; is, inter-
dorsal space; la, length of longest anal fin ray; If, length of first dorsal spine; Ip, length of
caudal peduncle; Is, length of longest second dorsal fin ray; p, length of pectoral fin; sa, snout
to origin of anal fin; sf, snout to origin of first dorsal fin; sl, standard length; sn, snout length;
ss, snout to origin of second dorsal fin.
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Length of first dorsal spine: From the anterior edge of the base of the first dorsal
spine (excluding the basal scaly sheath) to its distal tip.

Length of longest second dorsal and anal fin rays: From the upper edge of the basal
scaly sheath of the longest ray to the distal tip of the ray.

Length of pectoral fin: From the anterior base of the longest ray to its distal tip.

Length of caudal fin: From the caudal fin base to the distal tip of the longest ray.

Counts were taken from the following characters.

Body scale rows: Counted from the upper end of the gill opening to the caudal
fin base. The count includes the diagonal rows of small scales just behind the gill
opening.

Head scale rows: Counted from the corner of the mouth to the lower end of the
gill opening.

Pectoral fin rays: The count does not include the small rudimentary element at
the uppermost base of the fin.

Second dorsal and anal fin rays: The total count of the fin rays.

The gill raker count is not given in the present paper, because it is impossible to
obtain the count without causing great damage to specimens.
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Key to the Families of Balistoidea

1(2) Body covered with more or less imbricate plate-like scales. First dorsal fin
with three spines. Second dorsal and anal fins with branched rays. Incasing
scales composed of four segments (Fig. 3). Seven teeth on each upper jaw,
four in an outer row and three in an inner row. Four teeth on each lower jaw
11 G STHEIO TOW raym s s w0 e 01843 188 516 i v 0 5558 1y 65908 59§70 00 e im0 5810 Balistidae

2(1) Body covered with minute scales which are not arranged regularly. First dorsal
fin with two spines, second spine very small (absent in the genus Anacanthus).
Second dorsal and anal fins with unbranched rays. Incasing scales composed
of one to three segments, or absent. Five teeth on each upper jaw, three in an
outer row and two in an inner row. Two or three teeth on each lower jaw in a
SINGIE TOW . oot Monacanthidae

Family Balistidae

Diagnosis. Body compressed, covered with more or less imbricate plate-like scales.
Each scale with numerous small nodules and short longitudinal ridges (Fig. 2). First
dorsal fin with three spines: the first spine long and stout; the second spine shorter than
the first, locking the first when erect; the third spine short, sometimes not extending
above the dorsal edge of body. Second dorsal and anal fins with branched rays.
Incasing scales composed of four segments (Fig. 3), more or less movable dorso-
ventrally. Teeth not coalesced: seven on each upper jaw, four in an outer row more or
less pointed or notched, and three in an inner row plate-like; four on each lower jaw
in a single row (Fig. 4). Vertebrae 7+4-11=18.

Remarks. FRASER-BRUNNER (1935) divided the balistid members into 13 genera,
Abalistes, Balistapus, Balistes, Balistoides, Canthidermis, Melichthys, Nematobalistes,

Fig. 2. Scale of Sufflamen bursa from below
origin of second dorsal fin. Scale bar
indicates 1 mm.
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Fig. 3. Posterior end of the pelvis and incasing scales of: A, Balistapus undulatus; B, Abalistes
stellatus. 1L, I Left; IR, T Right; IIL, IT Left; IIM, II Medial; IIR, II Right; IIILD, III
Left Dorsal; IIILV, IIT Left Ventral; IIIRD, III Right Dorsal; IIIRV, III Right Ventral;
IVL, IV Left; IVR, IV Right; fre, rudimentary fin ray element. Top, ventral view; bottom,
dorsal view. Scale bars indicate 2 mm.
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Fig. 4. Jaws of three balistid species. A, Pseudobalistes flavimarginatus; B, Melichthys vidua;
C, Odonus niger. an, angular; ar, articular; cr, cartilage; de, dentary; irt, inner row of teeth;
mx, maxillary; pm, premaxillary; sa, sesamoid articular. Left, lateral view; right, medial
view; top upper jaw; bottom, lower jaw. Scale bars indicate 5 mm.

Odonus, Pseudobalistes, Rhinecanthus, Sufflamen, Verrunculus and Xanthichthys. DE
BEAUFORT (1962) studied the Indo-Australian balistid species belonging to 11 genera
by FRASER-BRUNNER’s classification, and lumped them into a single genus Balistes.
He accepted 11 generic names as subgenera seemingly in his key to the Indo-Australian
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species of the family. BeRrY and BALDWIN (1966), dealing with six balistid species
found in the eastern Pacific, reviewed the part of FRASER-BRUNNER’s classification, and
found that the diagnostic characters for the genera Nematobalistes and Verrunculus
are not sufficient to separate them from the other 11 genera. They concluded that
both the generic names should be considered junior synonyms of the genus Balisties.
Consequently, they accepted six of the 13 genera proposed by FRASER-BRUNNER, Bali-
stes, Canthidermis, Melichthys, Pseudobalistes, Sufflamen and Xanthichthys, whereas
they left the remaining five genera for future study because of the lack of materials.
I accept the five genera, Abalistes, Balistapus, Balistoides, Odonus and Rhinecanthus,
on the basis of a taxonomic study of materials collected from the waters around Japan
and its adjacent regions. Thus, there are 11 genera in the family as described below.

Key to the Genera of Balistidae

1 (18) Enlarged osseous scales behind gill opening (Fig. 5).
2 (15) A deep groove before eye (Fig. 6).
3 (4) Teethred, two upper lateral ones produced and canine-like (Fig. 4 C). ... .. ..

4 (3) Teeth white, not greatly produced.
5 (6) Anterior part of cheek largely naked, its posterior part covered with scales

smaller than those of body.............................. Pseudobalistes
6 (5) Cheek entirely or except for a fold at the corner of mouth covered with scales.
7 (8) Caudal peduncle depressed, broader than depth................ Abalistes
8 (7) Caudal peduncle compressed, deeper than width.
9 (10) Teeth, at least anterior most ones, even and incisor-like......... Melichthys

10 (9) Teeth uneven, each one notched.

11 (12) Scales of body and tail without spines or large tubercles..................
............ Balistes (not found in the waters around Japan and the Pacific)

12 (11) Scales, at least of tail, with spines or large tubercles.

13 (14) Large tubercles not extending forward beyond posterior portion of second

dorsal fin. Caudal fin rounded.............................. Balistoides
14 (13) Large tubercles or small spines extending well forward on body. Caudal fin
truncate or slightly emarginate.............................. Sufflamen

15 (2) No deep groove before eye.

16 (17) Third dorsal spine developed, extending above dorsal edge of body. Caudal
peduncle with two longitudinal rows of large antrorse spines. Body dark
with many undulated bands................................. Balistapus

17 (16) Third dorsal spine minute, slightly extending above dorsal edge of body.
Caudal peduncle with three to five longitudinal rows of small spines. ... ....
......................................................... Rhinecanthus

18 (1) No enlarged osseous scales behind gill opening.

19 (20) Three to six longitudinal, somewhat diagonal grooves on cheek. Third dorsal
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spine minute, not extending above dorsal edge of body....... Xanthichthys
20 (19) No grooves on cheek. Third dorsal spine developed, extending above dorsal
edge of body ...... ... .. Canthidermis

Fig. 5. Diagrams showing: A, size difference between enlarged osseous scales and normal body
scales; B, position of enlarged osseous scales.

Fig. 6. Diagram showing position
of a deep groove before eye
represented by dotted area.

Genus Odonus GISTEL, 1848

Xenodon RUPPELL, 1835, Neue Wirbelthiere, Fische des rothen Meeres, p. 52.

Zenodon SWAINSON, 1839, Nat. Hist . . . . Monocard. Anim., 2, pp. 194, 325.

Odonus GISTEL, 1848, Naturg. des Thierreichs, 11 (type-species, Xenodon niger RUPPELL, 1835).
Erythrodon RUPPELL, 1852, Verz. Samml. Senckenb. Mus. Fische, p. 34.

Diagnosis, counts and proportional measurements, and coloration. See account of
the single species, O. niger.

Remarks. A difficult problem concerning the generic name was clarified by HERRE
(1924, pp. 447-448). His conclusion is as follows: The genus was first recognized in
1835 by RUPPELL, who called it Xenodon, a name preoccupied in reptiles. SWAINSON’s
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misprint of it in 1839 as Zenodon cannot be accepted as a valid substitute, while

RUPPELL’s appropriate name of Erythrodon, proposed in 1852, is preceded by the
name Odonus.

Fig. 7. Odonus niger, 207.7 mm SL, Okinawa Island, HUMZ 40583. Scale bar indicates 30 mm.

Odonus niger (RUPPELL, 1835)

[Japanese name: Aka-mongara]
(Fig. 7)

Baliste noir LACEPEDE, 1798, Hist. Nat. Poissons, 1, pp. 335, 378, pl. 15, fig. 2 (varnacular name only).
Xenodon niger RUPPELL, 1835, Neue Wirbelthiere, Fische des rothen Meeres, p. 53, pl. 14, fig. 3.
Erythrodon niger: RUPPELL, 1852, Verz. Samml. Senckenb. Mus. Fische, p. 34.

Balistes erythrodon GUNTHER, 1870, Cat. Brit. Mus., 8, p. 228.

Zenodon caeruleorum FOWLER, 1904, J. Acad. nat. Sci. Phila., (2), 12, p. 456, pl. 43.

Odonus niger: HERRE, 1924, Philip. J. Sci., 25, p. 448, pl. 1, fig. 2.

Odonus erythrodon: FOWLER, 1928, Mem. Bishop Mus., 10, p. 455.

Diagnosis. A species of the balistids with the following combination of characters:
mouth somewhat superior, chin prominent; teeth red, two upper lateral ones pro-
duced, canine-like; enlarged osseous scales behind gill opening; a deep groove before
eye, below nostrils; caudal fin lunate, upper and lower marginal lobes greatly produced
into filaments; ground color of body bluish black.

Counts and proportional measurements. D. 111, 33-35; A. 28-31; P. 14 (rarely
15); body scale rows 29-34; head scale rows 19-23; vertebrae 7+11=18. Greatest
depth of body 1.81-2.16; depth of body 2.17-3.22; width of body 4.78-6.54; head
length 3.27-3.48; snout length 4.23-4.80; snout to origin of first dorsal fin 2.94-3.30;
snout to origin of second dorsal fin 1.81-2.00; snout to origin of anal fin 1.49-1.66;
base of second dorsal fin 2.06-2.26; base of anal fin 2.58-3.22; length of caudal fin 1.54—
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